Recently, high-k metal-insulator-metal (MIM) capacitors integrated into backend interconnection as passive components have generated great interest for analog and RF applications [1] , [2] . The stability of MIM capacitors is a key issue on precision performance, especially on the voltage linearity. Some studies [3] , [4] have discussed the capacitance variation of SiO 2 MIM capacitors during electrical stress. However, the degradation of the MIM capacitor with high-k dielectric has not been well characterized. In this paper, the behaviors of La 2 O 3 MIM capacitors under constant voltage stress (CVS) were investigated. The correlations among the injected charges (Q inj ), the capacitance change (ΔC/C 0 ), the quadratic voltage coefficient of capacitance (α), and the dielectric loss (D) of the La 2 O 3 MIM capacitor were also discussed.
Results and Discussion
where C 0 is the capacitance at zero bias. Hence, the values α of 10-nm La 2 O 3 MIM capacitor measured at 10 kHz and 100 kHz are 775 ppm/V 2 and 671 ppm/V 2 , respectively. Fig. 3 illustrates the correlations among the relative capacitance variation [C 0 (t)-C 0 (0)]/C 0 (0), the stress time, and the injection charges (Q inj ) at various CVS voltages from −4.6 V to −5 V, where C 0 (t=0) is an initial capacitance at zero bias. As shown in the inset of Fig. 3 , the relative-capacitance variation increases with a logarithmic increase in Q inj regardless of the stress biases, which implies charge trapping in dielectric films [5] . When the carriers inject into the La 2 O 3 dielectric film during CVS stress, the trapped charges could generate dipoles to increase the local permittivity and then contribute to the degradation of the capacitance [3] , [4] . Besides, as shown in Fig. 3 , after the [C 0 (t)-C 0 (0)]/C 0 (0) rapidly increases in the initial stress, it tends to saturate after the 1000-s stressing. This saturation could be attributed to the trapped charges near the top electrodes. After the pre-existing trap states are rapidly filled by injection charges to increase the capacitance, the trapped charges would increase the barrier height near the injection electrode and result in a saturation phenomenon [6] . found that α(t)/α(0) decreases with the increasing stress time for a certain stress bias. The reason for the decrease in the voltage dependence of capacitance is that the carrier mobility is reduced by the stress-induced trap states, and then hardly follows the alternating signal with a higher relaxation time [7] .
Besides, α(t)/α(0) linearly decreases with a logarithmic increase in relative dielectric loss, but it still maintains almost the same slope under various stress voltages. It further verifies the change in voltage dispersion of capacitance is ascribed to the stress induced traps.
Dependence of α(t)/α(0) on stress time under a CVS of −4.8V with various measurement frequencies is exhibited in 
Conclusions
The stabilities of MIM capacitors with La 2 O 3 dielectric under CVS are investigated in this paper. It could be found that the degradation in capacitance is dependent on injected charges (Q inj ). The correlation between the carrier injection and the relative-capacitance variation of La 2 O 3 MIM capacitors is also evaluated. The improvement in voltage nonlinearity of La 2 O 3 MIM capacitors during CVS testing could be attributed to the stress induced traps in dielectrics. Additionally, highly stability of 10-year lifetime was achieved for a 10-nm La 2 O 3 MIM capacitor with an 11.4-fF/µm 2 capacitance density. 
